Background: Intimate partner violence is a common phenomenon in Ethiopia families. About 81% of women believed that a husband is justified in beating his wife. About 30-60% of families were affected by their intimates. Women suffer physical, emotional, sexual and economic violence by their intimate partners. It often remains either for the sake of family secrecy, cultural norms or, due to fear, shame and community's reluctance on domestic affair and social stigma.The objective of this study is to examine the association between intimate partner violence during pregnancy and adverse birth outcomes. Methods: A hospital based unmatched case control study was conducted in four zonal hospitals of Tigray region. A total of 954 study participants (318 cases and 636 controls) were taken. Systematic sampling was used to select the cases and controls. Ethical clearance was obtained throughout the study period.
Plain English summary
Violence against women is recognized as a significant public health problem, with serious consequences for women's physical, mental, sexual, and reproductive health. The most common type of violence against women is intimate partner violence, which refers to any behavior within an intimate relationship that causes physical, psychological or sexual harm to those in the relationship. Intimate partner violence during pregnancy that it may confer risks to the neonate through the mother's increased risk of premature birth, as well as the infant being at risk for low birth weight.
This study focused on to examine the association between intimate partner violence during pregnancy and adverse birth outcomes.
Women who gave birth in the selected hospitals, during the study period were interviewed during the study period. Women's who had been exposed to intimate partner violence during pregnancy were more likely to have low birth weight and preterm baby.
Face to face interview was done to a total of 954 women who participated in the study with a response rate of 100%. The mean (±SD) age of mothers was 28.37 ± 6.25 years' ranges from 16 to 48 years. Seventy (22.0%) of cases and 138(21.7%) controls were living in rural areas. Regarding to marital status, 276(86.8%) cases and 554(87.1%) of controls were married. Two hundred nine (65.7%) of cases and 367(57.7%) of controls were house wives by occupation and 43(13.5%) cases and 85(13.4%) of controls had not attended formal education.
Background
Violence is the intentional use of physical force or power, threatened or actual, against oneself, another person, or against a group or community, which either result in or has a high likelihood of resulting in injury, death, psychological harm maldevelopment or deprivation [1] .
Women's health and lives, in particular, are seriously affected by gender-based violence. Violence against women, committed by an intimate partner, is recognized as a significant public health problem and Human Rights issue. Violence by an intimate partner is manifested by physical, sexual or emotional abusive acts as well as controlling behaviors [2] . Though violence occurs in different forms and settings including workplace, school, and community, violence at home by intimate partner violence is considered as the most prevalent form [3] .
According to UN declaration, violence against women includes "any act of gender-based violence that results in, or is likely to result in, physical, sexual or psychological harm or suffering to women, including threats of such acts, coercion or arbitrary deprivations of liberty, whether occurring in public or private life [4] .
Global estimates published by WHO indicate that about 1 in 3 (35%) of women worldwide have experienced either physical and/or sexual intimate partner violence or non-partner sexual violence in their lifetime. Most of this violence is intimate partner violence. Worldwide, almost one third (30%) of women who have been in a relationship report that they have experienced some form of physical and/or sexual violence by their intimate partner in their lifetime [5] . Intimate partner violence is also widespread in Sub-Saharan Africa; surveys conducted in the region showed that 46% of Ugandan women, 60% of Tanzanian women, 42% of Kenyan women, and 40% of Zambian women reported regular physical abuse [6] .
Intimate partner violence is a common phenomenon in Ethiopia both in urban and rural families. About 81% of women believed that a husband is justified in beating his wife. Surveys in Ethiopia have also reported that nearly one-half to two-thirds of ever-partnered women experienced intimate partner violence [7, 8] . Women suffer physical, emotional, sexual and economic violence by their intimate partners. It is often protected by family secrecy, cultural norms, fear, shame, community's reluctance on the domestic affair and social stigma [9] .
According to the Center for Disease Control of the United States, (CDC), pregnancy may represent a unique opportunity for the vulnerable woman to have contact with health care providers, making it an important time for the detection of violence during and after the pregnancy [10] . The prevalence rate of intimate partner violence during pregnancy ranging between 4 and 29% [11] .
Intimate partner violence (IPV) during pregnancy does not only affect the women's reproductive health, but also imposes fatal and non-fatal adverse health outcomes on the growing fetus due to the direct trauma of abuse to a pregnant woman's body, as well as the physiological effects of stress from current or past abuse on fetal growth and development [12] . A substantial amount of research supports that IPV during pregnancy confers risks to the neonate by increasing premature birth (PTB) as well as the infant being at risk for low birth weight (LBW). LBW and PTB are well established leading causes of neonatal morbidity and mortality [13] .
Given the magnitude and severity of the problem, there is a great need for the generation of evidence-based information to appropriately respond to the problem. Despite the abundance of many studies, the role of violence as an underlying factor in women's health during pregnancy and birth outcome remains an area where robust evidence is lacking. To serve the intervention programs, there is a need to generate information on the association between IPV and adverse neonatal outcome. In doing so, this study was aimed to contribute information which would be filling the existing information gap. The policy environment in the area of women's health and women's right are current efforts of the government taken to address the problem. The study of this kind can help the policy makers to look in to the grassroots level whether the existing policy issues are well understood by the public at large and to make further adjustments whenever needed. Furthermore, it may also serve as a base line data in identifying potential research areas for further studies.
Nurses and other obstetric care providers working in maternal and child health centers as well as the community setting can use the finding of this study during prenatal education to inform couples about the risk of adverse birth outcomes in relation to intimate partner violence exposure. [14] .
Methods
The source and study populations for this study were all women who gave birth in selected Zonal Hospitals of Tigray, Ethiopia. All sampled women who gave birth in selected were also studied population for this study. Cases were all women who had adverse birth outcomes (neonates born prematurely and with low birth weight) and Controls were all women who had a normal birth outcome (neonates born at term and with normal birth weight) in the selected zonal hospitals of Tigray, Ethiopia, during the study period.
Data were collected by face to face interview method using a pre-tested structured questionnaire (Additional file 1). It consisted of sociodemographic, obstetric, and experiences-of-violence related questions. Four female nurses and supervisors were recruited as interviewers and as supervisors respectively. Data collectors and supervisors were trained for two days on techniques of interviewing, the purpose of the study, importance of privacy, sensitivity of the issue, discipline and approach to the interviewees and confidentiality of the respondents.
Adverse birth outcomes were measured by low birth weight, preterm birth. Low birth weight was defined as a live birth weighing < 2500 g. Preterm was defined as a neonate born before 37 completed weeks. The cut off points used for the birth outcomes were based on standards [17] . Intimate partner violence during pregnancy was assessed by asking women if she had experienced any act of physical, sexual or psychological abuse during index pregnancy by intimate partner. Controlling behaviors were defined as isolating a person from family and friends; monitoring their movements; and restricting access to financial resources, employment, education or medical care. Index pregnancy period, in this study refers to all trimesters of last pregnancy.
The data were checked for completeness and inconsistencies, then entered using Epi-Info version 7 and cleaned and analyzed in SPSS version 21. Cross-tabulation was done to see the distribution of cases and controls.
Descriptive statistics were used to characterize the sample and numerical data and was presented as mean + SD, median ± interquartile range, proportion or percentages. The binary logistic regression model was employed to examine the relationship or statistical association between the outcome variable and selected independent variables. All variables with a P value < 0.05 were included in the multivariable analysis.
A multi-variable analysis was carried out to evaluate the association between intimate partner violence and adverse birth outcome after adjusting for confounding variables. Results were presented as adjusted odds ratios (AOR) with 95% CI, which express the magnitude of the effect of each category on the outcome relative to the reference category. The significance level was set at P-value (< 0.05). Results were presented using tables and texts.
Ethical clearance was obtained from the institutional review board (IRB) of Aksum University, College of Health Science. Official permission was obtained from the Tigray regional health bureau. In addition, the ethical considerations were done by considering the personal and revealing nature of the study, which needed the required voluntary and informed consent to be obtained from the participants. Prior to administering the questionnaires, the objectives of the study were clearly explained to the participants and verbal consent was obtained. Confidentiality and anonymity were ensured throughout the execution of the study.
Result

Socio-demographic characteristics of respondents
In this study, a total of 318 women's who had the adverse birth outcomes (cases) and 636 women's who had the normal birth outcome (controls) were included making a response rate of 100%. The mean (±SD) age of mothers was 28.37 ± 6.25 years' ranging from 16 to 48 years. Seventy (22.0%) of cases and 138(21.7%) controls were living in rural areas. Regarding marital status, 276(86.8%) cases and 554(87.1%) of controls were married. 209 (65.7%) of cases and 367(57.7%) of controls were housewives by occupation and 43(13.5%) cases and 85(13.4%) of controls had not attended formal education. (Table 1 show in a separate document).
Pregnancy and obstetric characteristics of mothers
The median (±IQ range) of parity for both cases and controls was 2 ± 2 ranges from 1 to 10 live births. Majority of the respondents, 632(99.4%) controls and 311(97.8%) cases had received ANC service at least once during the index pregnancy. More than one thirds, 281(44.2%) of controls and 136(42.8%) cases had > 3 number of pregnancies. (Table 2 show in a separate document).
Types of intimate partner violence during pregnancy
More than half, (68.6%) cases and one fourth (26.9%) of controls reported experiencing some form of IPV during the index pregnancy, 183 (57.5%) cases and 51(8.0%) of controls reported experiencing some act of physical violence during their index pregnancy and one third of cases 103 (32.4%) and 26 (4.1%) of controls reported being slapped by their intimate partner as the most common type of physical violence during pregnancy.
Less than one fourth, (22.0%) of the cases and 75(11.8%) of the controls reported experiencing some act of sexual violence during pregnancy. Sixty-six (20.8%) of the cases reported having unwanted sexual intercourse, because they are scared of what their partner might do if they do not agree. This was the most common sexual violence followed by being forced to do something sexual that felt degrading or humiliating. 52(16.4%) and 38(11.9%) being Physically forced to have sexual intercourse.
Similarly, the proportion of controls reported to be having unwanted sexual intercourse for fear of violence by their partner was 70(11.0%) followed by being forced to do something sexual that felt degrading or humiliating 51(8.0%) and 31(4.9%) were physically forced to have sexual intercourse.
Those women who had been exposed to intimate partner violence during pregnancy period (68.6%) had a pre-term and LBW infant. Of these,135(42.5%) were as a result of exposure to physical violence. Some form of psychological violence was also experienced by 104(32.7%) cases and 115(18.1%) of controls. Insulting (Table 4 show in a separate document).
The associations between intimate partner violence during pregnancy and adverse birth outcomes
As can be noted from the result of the bivariate analysis, all of the 5 variables showed a significant association with the adverse birth outcome at 5% level of significance. All of them were included for further analysis. Intimate partner violence, sexual violence, physical violence, psychological violence, and controlling behaviors were entered in the multivariable logistic regression at 0.05 level of significance.
A Multivariable logistic regression analysis was done by taking five variables in to account simultaneously to see significant association between intimate partner violence during pregnancy and adverse birth outcome. After an adjustment for age of women, marital status, occupation, area of residency, monthly income, educational status of women, ANC follow up, number of ANC visits, gravidity, and planned intention. The enter method regression was used after checking multicollinearity. Some of the variables which showed significant association with adverse birth outcomes in the bivariate analysis could not persist significantly in the multivariable analysis. These covariates were; psychological violence, sexual violence and controlling behavior.
In the multivariable binary logistic regression analysis, only two variables had shown a significant effect on the birth outcome at 5% level of significance.
Accordingly, it was found that the risk of PTB or LBW increased when the pregnant women were exposed to more than one type of violence. The odds of adverse birth outcome among those women had been exposed to more than one type of intimate partner violence during pregnancy were 3.12 times higher than those mothers who don't experience more than one type of violence during pregnancy [AOR = 3.119; 95% CI (1.470, 6.618)].
Similarly, an association was also examined for subcategories of intimate partner violence (sexual, physical, and psychological) ( Table 2 ). Physical violence during pregnancy was consistently associated with a significant increase in adverse birth outcome. It was observed that women who had been exposed to physical violence during pregnancy were 4.767 times at higher risk of having the adverse birth outcome as compared to those who had not [AOR = 4.767; 95% CI (2.515,9.034)]. (Table 5 show in a separate document).
On the other hand, in this study sexual violence, psychological violence and husband controlling behavior during pregnancy were not found to be associated with a significant increase in adverse birth outcome (Table 5 show in a separate document).
Discussion
Intimate partner violence is an important public health, reproductive health, and social concern of the whole world. It could be a significant predictor of adverse outcomes for two individuals: The mother and her infant. Moreover, violence during pregnancy can have long-term consequences especially when it is under-recognized [15] , This study was aimed to assess the association between [18] [19] [20] [21] . But, it is comparable with other systematic review of African studies where 2-57% of the mothers had been abused by their intimate partners during their pregnancy [16] . The variations in the reported IPV during pregnancy might be due to the differences in social beliefs on what constitutes IPV, tools and scales that were used for data collection and analyses and sample size and differences in study methodologies, parameters observed and the unwillingness of women to disclose.
The finding of this study also showed that women exposed to all type of intimate partner violence during pregnancy were three times more likely to experience LBW (AOR = 3.1; CI 95% [1.470,6 .618]) and PTB [17] which found that partner violence against pregnant women increased low birth weight and preterm birth. Other studies have also exhibited consistent results [18] , Vietnam [19] , Iran [20] , USA [10, 21, 22] , USA [13, 16, 23] . This study also showed that physical violence during pregnancy was consistently associated with a significant increase in adverse birth outcome. It was observed that, women who had been exposed to physical violence during pregnancy were five times more likely to experience LBW (AOR = 4.767; CI 95% [2.515,9.034]) and PTB (AOR = 5.3; CI 95%: 3.95-7.094) as compared to those who were not exposed to physical violence. This is consistent with prior study conducted in Vietnam (Preterm birth (AOR = 5.5; 95%CI: 2.1-14.1) and LBW (AOR = 5.7; 95%CI: 2.2-14.9) [19] ,Tanzania PTB (AOR = 4.5; CI 95%: 1.5-13.7) and LBW (AOR = 4.8; CI 95%: 1.6-14.8) [17] ,USA [23, 24] demonstrating that experiencing physical violence during pregnancy is associated with a multitude of adverse pregnancy outcomes including LBW, PTB, and neonatal death. One possible reason is physical IPV may lead to traumas causing premature rupture of membranes or cause abruption of the placenta and subsequently PTB and LBW. A slightly higher proportion of mothers of low birth weight and preterm infants reported having been abused sexually, psychologically and reported husband controlling behavior compared with controls, but the difference was not statistically significant. This agrees with the study conducted in Southeast Ethiopia which showed that sexually and psychologically are associated with adverse birth outcomes [25] . Perhaps one of the probable reasons of inconsistency with another study could be due to lack of a standard definition, regional variations in community awareness of violence during pregnancy and differences in study methodologies, setting, parameters observed and the unwillingness of women to disclose.
Strength and limitation of the study
This study is based on a large sample of pregnant women. Thus, it has sufficient power to detect statistically significant differences between abused and non-abused women with and without adverse birth outcome. Besides poor birth outcomes, victims of IPV and their children may suffer long-term negative health effects. Therefore, this study could be very crucial to establish a standardized comprehensive intervention that promotes birth outcomes for victims of IPV.
Since the study was facility based and women who delivered at home were excluded in this study. Because of this reason, applicability of findings to the general population is uncertain. In addition, due to many ethical and social issues regarding physical and sexual violence, misreporting is conceivable. The sensitive nature of the topic and its proneness to response bias may lead to over-and under-reporting of the true extent of the abuse.
Conclusion
The findings of this study revealed that overall intimate partner violence and physical violence during pregnancy was associated with a significant increase in low birth weight and preterm birth. But neither husband controlling behavior nor sexual and psychological violence exposure yielded significant associations with adverse birth outcome in this study.
Based on the study findings the following recommendations were forwarded to respective bodies. Health-care providers should be informed and aware of the possibility of violence as an underlying factor in women's ill-health during pregnancy and should focus discussions on healthy relationships across the lifespan, with a particular focus on pregnant mother. Health extension workers should provide primary prevention in the form of prenatal education to inform couples about the risk of adverse birth outcomes in relation to IPV exposure. The regional Health bureau should train health care providers on how to screen, counsel, treat, and follow up of abused women. Efforts to address maternal and newborn health need to include issues of violence against women.
All health institution should Approach pregnancy care from a life course perspective necessitates that health care providers place greater emphasis on primary, preventive, pre-conceptional, and inter-conceptional care fundamental aspects of women's overall health. Development of interventions to prevent violence against women from happening in the first place, including those that promote gender equality and safe and responsible relationships is also a critical need. National programs targeting violence against women should therefore emphasize that violence exercised during pregnancy has very serious health implications. The study further demands for longitudinal research regarding the pathway through which violence may lead to risk of adverse birth outcomes. 
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